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WHAT IS CLAIMED IS; 
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A modular electronic system comprising: 
a substrate; 
a chip; 

means for powering said chip; and, 
\ 

s means for capacitively signalling between said chip and 
said substrate. \ 

\ \ 

A modular electronic system as defined in claim 1 wherein 
said chip includes a plurality of electronic devices. 

\ \ 

A modular electronic system as defined in claim 2 wherein 
said chip includes\digital circuitry. 



4. A modular electronic system\as defined m claim 2 wherein 

\ \ . . 

said chip includes an application specific integrated circuit 

or sensor. ^\ \^ 

5. A modular electronic systemNa^ defined in claim 2 wherein 
said chip includes a nanomechanical actuator. 

\\ 

6. A modular electronic system as defined in claim 2 wherein 

\.\ . 

said chip includes a means for position registration or 
alignment. Nl 

7. A modular electronic system as define<%in claim 1 wherein 
said chip includes a sensor. 

8. A modular electronic system as defined in claim 1 wherein 

\ \ 

said means for powering said chip can be selectively 
impaired. 




A modular electronic system as defined in claim 1^ wherein 
said means for powering said chip comprises m { conductive 
connection between said chip and said substrate. 
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10. A modular electronic system as defined in claim 9 wherein 
said conductive connection comprises a conductive fluid or 
paste. 

11. \a modular electronic sVstem as defined in claim 9 wherein 
said conductive connection includes solder or eutectic metal 

12. A^modular electronic system as defined in claim 9 wherein 
said\conductive connection comprises a metallic fuzz button. 

\ \ 

13 . A modular electronic system as defined in claim 1 wherein 

said substrate comprises: \ 

a power substrate coupled to said means for powering 
^ said chip;\and, \ 

yy a signalN^substrate coupled to said means for 

J capacitively signalling. / ^ 

m 14 A modular electronic systefrj/afe W fined in claim 13 wherein 

15:3 said signal substrate includes ojie or more transmission 

^ lines. \ \ 

15. A modular electronic system as defined in claim 1 further 

[I comprising a plurality "of leads connected to said substrate 

Q and configured to provide\a conventional level 1 package 

20^ lead-out for said system. 

16. A modular electronic system as defined in claim 1 further 
comprising a plurality of leads\conne^cted to said substrate 

and configured to provide a conventional level 2 package 

\ \ ' 

lead-out for said system. \ \ 

\ \ 

25 17. A modular electronic system as defined in claim 2 wherein 

said means for powering said chip includes a power 
distribution network located in said substrate. 

18. A modular electronic system as defined in\claim 1 further 

including a means for positioning said chip relative to said 
30 substrate. 
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19. A modular electronic system as defined in claim 18 wherein 
said means for positioning said chip relative to said 
substrate comprises a betiding agent. 

20. A modular electronic systfem as defined in claim 18 wherein 
said, means for positioning said chip relative to said 
substrate comprises a mechanical support, 



21. A modular electronic systeir^as defined in claim 18 wherein 
said means\for positioning said chip relative to said 
substrate includes fiduciary \narkings . 

\ \ . 

10 22. A modular electronic system as| defined in claim 18 wherexn 

said means for positioning said chip relative to said 
Q substrate is responsive to the ^capacitance of said means for 

"tf capacitively signalling. \ 

Hi 23. A modular electronic system as defined in claim 1 further 

15 ^ including a means for dissij^lin^ heat. 

\ \ 

5; 24. A modular electronic system as defined in claim 23 wherein 

^ ' \ \ . 

a said means for dissipating heat includes a material selected 

y, \ * • • 

L. ,. from the group consisting of \ an elastomenc material, a 

iy \ \ 

U eutectic material, a solder, a\metaiL, grease, a wax, an oil, 

20 " or diamond. ^ ■ 

*D 25. A modular electronic system as deMned in claim 23 wherein 

said means for dissipating heat includes a material with high 
thermal conductivity. 

26. A modular electronic system as defined\in claim 1 wherein 
25 said substrate further includes a transmission line coupled 

to said means for capacitively signalling. 

27. A modular electronic system as defined in claim 26 wherein 
said transmission line comprises a stripline, a micros trip or 
a slotline. \ 

30 28. An electronic system comprising: 

a substrate having first and second facing surfaces; 

\ 
\ 
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a plurality of electronic devices implemented on said 
substrate, at least one of said plurality of microelectronic 
devices coupled to a firsft half-capacitor implemented on or 
beneath said first surface; and, 

a second half -capacitor implemented on or beneath said 
second surface and capacitdWely coupled to said first half- 
capacitor. \ 

\ . ■ \ 

A method, f or implementing an electronic system comprising: 

\ \ 
fabricating a plurality \of electronic devices on a 

substrate; 

fabricating a first half -Capacitor in a first region on 

\ \ 
or beneath the\ surface of said \substrate; 



fabricating^ second half -capacitor in a second region, 
on or beneath the\ surface oi£%aid substrate; and, 

\ • \\ 

deforming said substrate so\phat said first and second 

\ \i 

regions face, thereby capacitively coupling said first and 

\ \\ 
second half -capacitors^ ,;| 

A modular electronic system as defined in claim 1 wherein 
said substrate further irfcludes a transmission line coupled 

X . ^ . 

to said means for capacitively signalling. 

\ \\ . 

A modular electronic system as defined m claim 30 wherein 

said transmission line is further coupled to a second means 

\ f 

for capacitively signalling. \ i 

A modular electronic system as defined\ in claim 31 wherein 
the power needed to propagate a signal \from said means for 
capacitively signalling, via said transmission line, to said 
second means for capacitively signalling, is substantially 



independent of the length of said transmission line, on said 
substrate, connecting said means for capacitively signalling 
with said second means for capacitively signalling. 

\\ . 

A modular electronic system as defined in\ claim 31 wherein 
the power needed to drive a signal from a\driver on said chip 
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to a receiver on said chip is substantially independent of 
the distance between sssLd driver and receiver, said signal 
pAopagating to said substrate via said means for capacitively 
signalling, along said dtabstrate v ^ a said transmission line 
and iDack to said chip via said second means for capacitively 
signalling. 

A modular electronic system as defined in claim 31 wherein 
the powerv needed to drive a signal from a driver on said chip 
to a receiver on a second chip is substantially independent 
of the distance between said driver and receiver, said signal 
propagating ^o said substrate via said means for capacitively 
signalling, along said substrate via said transmission line 
and to said second chip via said second means for 
capacitively signalling. 

A modular electronics^yd^eW as defined in claim 1 wherein the 
capacitance of said means f or \capacitively signalling is 
selected to provide a high bandwidth connection to a 
transmission line. \, ^ 

A modular electronic system^as defined in claim 1 wherein 
said means for capacitively signalling is adapted to have 
substantially lower parasitic inductance than would a 
conductive connection adapted for\fhe same total use of chip 
area. 

A modular electronic system as def^ined^in claim 1 wherein 
said means for capacitively signalling comprises first and 
second coupled half -capacitors, sai^d first^alf -capacitor 




being associated with said chip and^said second half- 
capacitor being associated with said^ substrate . said first 
and second coupled half -capacitors comprising Effectively 

overlapping conductive regions separated by a gap. 

\ 

A modular electronic system as defined^ in claim 37 wherein at 
least one of said conductive regions comprises a plate. 
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i 

A modular electronic system as defined in claim 37 wherein 
the capacitance of Said means for capacitively signalling can 
be varied by changinV the effective area of overlap between 
said conductive regions. 

A modular electronic system as defined in claim 37 wherein 
portions of said chip are passivated, but not said first 
half -capacitor. \ 

\ \ 

A modular electronic system as defined in claim 37 wherein 
\ \ 

said gap is N at least partially filled with a dielectric. 

\ \ 

A modular electronic system as defined in claim 41 wherein 
said dielectric comprises W uniform material. 

A modular electroni^ system as defined in claim 41 wherein 
said dielectric accommodates mechanical guides. 

A modular electronic system las defined in claim 41 further 
comprising a power conization extending through said 
dielectric . 





A modular electronic system as defined in claim 41 further 
including passivation distinct\ from said dielectric. 

\\ 

A modular electronic system as Idefdned in claim 45 wherein 
said dielectric has a substantially^greater dielectric factor 
than does said passivation. \ 

A modular electronic system as defined in claim 41 wherein 
said dielectric is bonded to said\ substrate . 

\ \ 

A modular electronic system as defined in claim 41 wherein 
said dielectric provides a means for af f ixingX^aid chip to 
said substrate. 

A modular electronic system as defined in claim 1 wherein 

\ \ 

said means for capacitively signalling comprises N 
a first half -capacitor on said chip; 
a second half -capacitor on said substrate; 
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\ 

a dielectric material interposed in the region between 
said first and second half -capacitors; and, 

a conductive region\ disposed in said region ; 

sa^ conductive region being capacitively coupled to said 
first^ half -capacitor and tto said second half -capacitor , 
thereby providing a capaci^tive signal path between said chip 
and sa^d^substrate. 

A modular\electronic systemVas defined in claim 49 wherein 
said conductive region is patterned to define a capacitive 
10 signal path^between said chip^ and said substrate. 

51. A modular electronic system as^ defined in claim 1 wherein 

U said means for capacitively signalling couples signals 

2 between said chipNand said substrate without substantially 

Ul changing the * spectriim of s$id signals. 

L5 52. A modular electronic^y^t^as defined in claim 1 wherein 

II said means for capacitively signalling operates despite a 

s substantial misalignment between said substrate and said 

S chip. \ \ 

53. A modular electronic system as\defined in claim 37 further a 
?0 J comprising a plurality of coupled tklf -capacitors , a 

J3 substantial area of said chip and\i\substantial portion of 

the area of said substrate being covered with effectively 
overlapping half -capacitors . \\ 

54. A modular electronic system as defined irk claim 53 wherein at 

25 least one half-capacitor on said chip \i_s connected to a chip 

\ \ 

ground, power, or other common reference sional. 

\ \ 

55. A modular electronic system as defined i^n claim\53 wherein at 
least one half -capacitor on said substrate is connected to a 
substrate ground, power, or other common \referenceN3 ignal . 

; 0 56. A modular electronic system as defined in\claim 37 wherein 

the area of one of said conductive regions\ is greater than 
the area of the other of said conductive regions. 



\ 
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57. A modular electronic system as defined in claim 37 wherein 

the shape of one of said Conductive regions differs from the 
Lape of the other of said\ conductive regions. 
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sjiap 

A modular electronic systenj as defined in claim 37 wherein 
said farst half -capacitor overlays circuitry. 

59. A modular electronic systenAas defined in claim 37 wherein 
said chipNfurther includes ah additional half -capacitor on 
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its backside. \ 

\ \ 
A modular electronic system as defined m claim 1 further 

comprising a means for affixing said chip to said substrate. 

\ \ 

A modular electronic system as defined in claim 60 wherein 
9 said means for affixing said chip to said substrate allows 

jS said chip to be detached from said substrate without use of 

S heaC ' \ ftwl 

15 H- 62. A modular electronic system as defined m claim 61 wherein 
S said means for affixing said chip to said substrate also 

T allows said chip to be attached (to said substrate without use 

L". of heat. 



20, 




63. A modular electronic system as defined in claim 60 wherein 
said means for affixing said chip to said substrate allows 
said chip to be detached from said substrate without use of 

solvents . i \ 

\ \ 

64. A modular electronic system as defined in\claim 63 wherein 
said means for affixing said chip \to said substrate also 

25 allows said chip to be attached to 1 , said substrate without use 

of solvents. \ 

65. A modular electronic system as defined in claim 60\wherein 
said means for affixing said chip tb said substrate allows 
said chip to be detached" ' from said substrate without damaging 

30 said chip or said substrate. \ 

66. A modular electronic system as definW in claim 65 wherein 
said means for affixing said chip to\said substrate also 



i 
t 
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allows said chip to bl attached to said substrate without 
damaging said chip or said substrate. 

A modular electronic system as defined in claim 60 wherein 
s^id means for af f ixing\ said chip to said substrate allows 
said chip to be attached^ to, and detached from, said 
substrate reversibly. \ 

A modular electronic system as defined in claim 1 further 

\ • \ ' 

comprising : \ 

\ \ 
a second chip; and, \ 

means\or capacitively signalling between said second 
\ 

chip and said\substrate . V 

A modular elec^teonic system Vs defined in claim 68 wherein 
said substrate further includes a transmission line coupled 
to said means for capacitively signalling between said chip 
and said substrate and^^said means for capacitively 
signalling between saidSsecondi chip and said substrate. 

A modular electronic system as \ defined in claim 68 wherein 
said chips are digital and employ different logic levels. 

A modular electronic system as\lefined in claim 68 wherein 
said first and second chips include clocked digital circuits 
which operate at different clock^ rates. 

A modular electronic system as definedNin claim 71 wherein 
the clock rate of one of said chips operates without 
reference to the clock rate of the other of\said chips. 

A modular electronic system as defined in claim 68 wherein 
said first and second chips operates at dif f erentWoltage 
levels . . I \ 

A modular electronic system as defined in claim 68 wherein 
said chip and said second chip are fabricated with different 
technologies . ^ 
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A modular electronic sVstem as defined in claim 68 further 
comprising first meanslfor affixing said chip to said 
substrate and second mekns for affixing said second chip to 
sa'W substrate, said fitst and second means for affixing 
being, independent, thereby isolating the mechanical 

requirements of said chips. 

\ \ 
A modular electronic system as defined in claim 68 wherein 

said chipSand said second chip have mutually incompatible 
chemistriesX \ 

A modular electronic system as defined in claim 68 wherein 
said chip and\aid second ^chip operate at substantially 
different temperatures. I 

A modular electronic systei as defined in claim 68 wherein 
said chip is digita$or multistate and wherein said chip can 
be replaced with a replacement chip, having a different 
number of logic states\han Wid chip, without substantially 
disrupting the operation^of said system. 

A modular electronic syste\as defined in claim 68 further 
comprising first means for affixing said chip to said 
substrate and second means for\af fixing said second chip to 
said substrate, wherein said means for affixing means and 
said substrate substantially isolate the thermal environments 
of said chips from one another!. \ 

A chip adapted for installatioi in a substrate, said chip 
comprising: \ \ 

a semiconductor die, including a plurality of digital 
gates implemented thereon; and! \. 

a plurality of half-capaciiors implemented on said die 
for capacitively coupling signars to said chip. \^ 
A chip as defined in claim 80 futther comprising a terminal 
implemented on said die for condActively coupling power to 
said chip. 
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A chip as defined in telaim 81 wherein said chip can be 
installed in a modula\ system without a wire-bonding or a 
"soldering step. 

83. A Substrate adapted to ^accommodate a plurality of chips and 
provide power thereto ar^d signal coupling therebetween, said 
substrate including: 

a plurality of half Acapaci tors implemented on said 
substrate foV^capacitivel^ coupling signals to and from said 
substrate; and,, 

a pluralityVf terminals implemented on said substrate 
for conductively coupling Jc-wer from said substrate to said 
chips . 

84. A chip adapted to receive\lcapacitively coupled digital 
signal, said chip comprising,: 

\\ 

a die; ^ 11 

first and second half-cUpacitoW implemented on said 
die; and, \. 

means, implemented on said die, for\eceiving a 
differential signal via said Arst and second^half -capacitors 
and for generating, from said differential signal, an output 
signal representing the digital! information received by said 
chip . \ 

85 . A method of sending data from a first module to a second 
module in a modular digital system, said method comprising 
the steps of: \ 

applying signals representative of the data to a first 
half -capacitor associated with said first module; 

capacitively coupling said first half-capacitor to a 
second half -capacitor , associated yith said second module; 
and, 
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receiving, at s&id second module and via said second 
half -capacitor, a signal related to the signals applied to 
said first half -capacitor . 

A method of coupling signals between electronic devices in a 
modular electronic system, said method comprising the steps 
of: 

locating a first subset of said electronic devices on a 
first chip; ^ 

locating a second subset of said electronic devices on a 
second chip; and, | 

aligning and affixing said first and second chips so as 
to capacitively couple said first and second chips. 

A method of coupling signals between electronic devices in a 
modular electronic system as defined in claim 86 wherein the 
first and second chips are \af fixed to a base substrate 
thereby capacitively coupling said first and second chips via 
said substrate. \ 
. A method of assembling a mulvtichip module comprising the 
^st:eps of: ^ 

' .identifying a known-good chip; and, 

installing said known-go<Dd chip into said multichip 
module such that said module provides power and a 
capacitively coupled si^^l connection to said chip. 

The method of claim 88 Wurther\ comprising the step of: 

\ \ 

replacing selected ones^of said installed chips to 



improve overall system perf ormsbc^ 



90. A method of assembling a multichip or x waf er-scale module 
comprising the steps of: \ 

(a) fabricating a plurality of jchips on a first substrate; 



(b) inspecting a plurality of skid chips; 
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\^:) in response Yo step (b) , selectively enabling or 
disabling selected power connections on a second substrate, 
sa^d selected connections being associated with chips that 
failed the inspection (s) in step (b) ; and, 
(d) niating said first substrate with said second substrate 
so as to power the chips which passed the step (b) 

inspection (s) . t 

\ \ ■ 

The method\>f claim 9'p wherein step (d) involves affixing 

said second \ubstratei to said first substrate such that said 

enabled or non^-disabled power connections on said second 

substrate condu\^£iWely\ contact respective pads on said chips. 

The method of claMjh-91 V herein each of said chi P s further 
includes a half-capacitor and step (d) further involves 
capacitively coupling said half-capacitors to respective 
half -capacitors on said second substrate. 

M 

A method of replacing a\chip in a multichip module comprising 

k 

(a) identifying a chip to x be replaced; 

\ \ 

(b) removing said identif*ied\chip from said module; 

\ \ 

(c) positioning and testing a replacement chip; and, 

, \ • 

(d) if the replacement chip tests, acceptably, using said 

i % 

replacement chip in said multichip module. 

S \ 

A method of assembling a modular electronic system from a 
stored description of the system, said\nethod comprising the 
steps of : 1 

(a) processing said stored description to\identify a set of 
modules capable of being connected to implement said system; 

\ X 

(b) further processing said stored description^ and said set 
of modules to compute a physical placement of saod modules on 
a base substrate and a patternlof half -capacitor contacts and 
wires on said base substrate to\ realize said system^ 



the steps of: 
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(c) physically processing said base substrate to realize 
said computed patten\ of half -capacitor contacts and wires; 
and, 

(d) mounting said modules on said processed base substrate 
to realize said system. 

The\nethod defined in claim 94 wherein step (c) utilizes a 
\ 

low resolution process 

The method defined in cllim 94 wherein step (d) involves 
mounting\aid modules sudh that half-capacitor contacts on 
said modules align with said half -capacitor contacts on said 
substrate . \ 

The method defined ^AclaiW 94 further comprising the steps 
of: 

(e) testing said realized |sys tern; and, 




(f) if said system fai\ls the test, replacing a module to 
improve the performance of said system. 

A method of constructing a -modular digital system comprising 
the steps of : \ 

(a) partitioning components bf\said modular system into at 
least two modules; and, ^ 

(b) providing a means for cap v acitiv^ely signalling between 
said modules . ^ 

A method of constructing a multkchip module comprising the 
steps of: i 

(a) aligning a first chip to a ^substrate; 

(b) affixing said first chip tdl said substratelsuch that 

half-capacitors on said first chip capacitively couple to 

i 

respective half -capacitors on said substrate; 

\ 

(c) aligning a second chip to said substrate; and, 
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(d) affixlng^said second chip to said substrate such that 
half-capacffers^nsaid second chip capacitively couple to 
respective half -capacitors on said substrate. 

A meth\l of capacitively coupling signals between first and 
second Chips, each said chip having a plurality of half- 
capacitofte, said method comprising the steps of: 

affixing said first chip to a substrate; 

aligning said second chip to said first chip; and, 

affixing \aid second chip to said substrate, thereby 
capacitively coupling corresponding half-capacitors on said 
first and secondVhips and providing direct capacitive 
coupling between skid first and second chips. 

A method ofVanufacturing an electronic system with very high 
yield, said rrtethod comprising the steps of: 

(a%. partitioning the system into a plurality of modules, the 
average size of^each of said modules being less than a 
preselected limit related to the maximum size at which 
modules cah^be fabricated with high yield; and 

(b) assembling said plurality of modules to provide 
capacitive coupling between said modules, thereby realizing 
said system. 




102. A modular ele^b^hic \sy$tem comprising 

a first \odule havingSa plurality of electronic devices 
and a first half -capacitor ; and, 

a second module having a second half-capacitor, said 
modules being positioned \>uch that said first and second 
half-capacitors provide a Wpacitive signal path between said 
first and second modules. \ 

103. A modular electronic system \s defined in claim^.02 wherein 
said system includes a means 'for powering said 'first module. 
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104. A modular electronic system as defined in claim 102 
Wherein said f irs\ module includes a plurality of digital 
circuits . 

105. A modular electronit system as defined in claim 103 wherein 
5 saicL first module includes an application specific integrated 

circuit. 

106. A modular electronic \system as defined in claim 102 wherein 
said first module includes superconducting devices. 

107. A modulaXelectronic system as defined in claim 103 further 
10 comprising means for powering said second module. 

108. A modular electronic system as defined in claim 107 wherein 
said means f or\powering\said second module comprises a 
conductive connection between first and second terminals on 
said first and second modules, respectively. 

•\ \ 

15 if 109. A modular electronic^system as defined in claim 108 further 

\ 



comprising: \ ^ 

an insertion ^gfade on said second module, said 



insertion surface having aVcharact eristic shape and exposing 
£ said second terminal and sard second half -capacitor ; and, 

20^ a receptacle surface on\skid first module, said 

^ receptacle surface exposing said\first terminal and said 

first half -capacitor, said receptacle surface configured such 

that, when said insertion surface and said receptacle surface 

> \ 

are abutted and aligned, said first and second half- 
25 capacitors capacitively couple and said\f irst and second 

terminals conductively couple. 

110. A modular electronic system as defined in cl^aim 109 wherein a 
guide portion of said receptacle ^surface is shaped to match a 
corresponding guide portion of said insertion surface, said 
30 guide portions providing a means for aligning said\insertion 

and receptacle surfaces. \ 

\ 
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111. 



112. 



113 



114. 



115, 



A modular electronic system as defined in claim 108 wherein 
said conductive Connection employs a metallic fuzz button. 

modular electronic system as defined in claim 102 wherein 
sa^-d second module! comprises a backplane. 

A modular electronic system as defined in claim 112 wherein 
said f\rst module further includes a means for receiving 
power from said backplane. 

A modular electronic system as defined in claim 103 wherein 
said first module firther includes: 

a plurality of isub-modules ; and, 
means for distributing power to said sub-modules . 
A modular electronic\vsystem as defined in claim 114 wherein 
said sub-modules comprise standard parts. 



A modular electfj^jic system as defined in claim 102 wherein 
said first and se N cond|modules are monolithic integrated 
circuits each having at leastWe active surface whereon 
electronic devices car! be implemented, said modules being 
positioned with their active surfaces facing each other. 
A modular electronic system as defiried in claim 102 wherein 
said first module is alwaf er-scale integrated circuit. 

118. A modular electronic system as defined in^laim 117 wherein 
said wafer-scale integrated circuit includes a plurality of 
individually powered chips. 

119. A modular electronic system as defined in claim^lS wherein 
said second module includes a means for selectively 
distributing power to selected ones of said plurality of 



116. 



\ 



117. 



120, 



30 



individually powered chips. 

A modular electronic system as defined in claim 119 wherein 
said means for selectively, distributing power comprises ^a 
plurality metallic protrusions mounted on one of said modules 
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and conductively connected by springy abutment to 
corresponding contacts <j>n the other module. 

121. A modular electronic system as defined in claim 120 wherein 
selective power distribution is achieved by selectively 
enabling or disabling selected ones of said metallic 
protBusions. 

122. A modular electronic systWn as defined in claim 119 wherein 
said selected ones of saifi plurality of chips are chosen in 
response ^o testing of said plurality of chips prior to 
assembly ofNsaid first an^ second modules to form said 
system. \ 

0 123 . A modular electronic systeik as defined in claim 103 further 
f comprising a plurality of lteads connected to said second 

m module and configured^ provide a conventional level 1 

15 Jj package lead-out for system. 

□ 124. A modular electronic ^sfeem as defined in claim 103 further 
m comprising a plurality of l^eads connected to said second 

L module and configured to provide a conventional level 1V 2 

pf package lead-out for said system. 

2o5 125. A modular electronic system is defined in claim 103 further 

'% including a means for dissipating neat. 

- i \ 

126. A modular electronic system as defined^ in claim 125 wherexn 

said first module includes said means for dissipating heat. 

127. A modular electronic system as*, defined in\claim 125 wherein 
25 said means for dissipating heap comprises a\heat sink 

thermally coupled to said system. \^ 

128. A modular electronic system as', defined in claimv^m wherein 
the thermal coupling between said means for dissipating heat 
and said system operates primarily by conduction. >v 

129. A modular electronic system as 'defined in claim 127 wherein 
the thermal coupling between said means for dissipating heat 
and said system operates primarily by convection. 
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130. A modular electronic system as defined in claim 102 wherein 
said first module further includes a transmission line 



coupled to said first ha\^f -capacitor . 
13l\ A modular electronic system as defined in claim 130 wherein 
s^i 



said transmission line is) terminated. 
132. A modular electronic systjem as defined in claim 130 wherein 
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said^transmission line co|inects a plurality of points 
together electrically. 

133. A modular electronic system as defined in claim 132 wherein 
10 said plurality of points includes a plurality of listeners. 

134. A modular electronic system, as defined in claim 132 wherein 
O said plurality^ of points lineludes a plurality of senders . 

X 135. A modular electronic system Ls defined in claim 102 wherein 
Hi th e sizes of said first land, second half -capacitors are 

15 M: selected to provide a^high bandwidth connection to a 

5: transmission line. \ 

- \ ; 

136. A modular electronic system as defined in claim 102 wherein 
fy at least one of said half -capacitors comprises a plate. 

5 137. A modular electronic system asSdefined in claim 102 further 
comprising means for varying theNadmittance of said 
capacitive signal path by changingVhe effective area of 
overlap between said half-capacitors\ 

138. A modular electronic system as defined in^claim 102 wherein 

portions of said first module are passivabed, said passivated 

25 portions not including said first hal f -capacitor . 

\ 

139. A modular electronic system as defined in claim^.02 further 
including a dielectric layer disposed between sai v d^ half- 
capacitors . 



140. A modular electronic system as defined in claim 139 wherein 
said dielectric layer is bonded tcj said first module. \ 
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141. A modular electronic system as defined in claim 139 wherein 
said dielectric layer is bonded to said second module . 

142. A modular electronic system as defined in claim 139 wherein 
said dielectric Vl- a Y er provides a means for affixing said 
first module to a^aid second module. 

143 . A modular ^lectrorkc system as defined in claim 102 wherein 
said first and second half -capacitors are shaped such that 
the admittance\of said capacitive signal path is 
substantially unaffected by a small misalignment between said 
first and second modules. 
144. A modular electronic system as defined in claim 102 wherein 
Q the area. of one of saik half -capacitors is greater than the 

03 area of the other of skid half -capacitors . 

Ul 145. A modular electronicjfeyseem as defined in claim 102 further 
15 j*f comprising programmJ&W- means associated with said first 

O module for altering the effective shape of said first half- 

W capacitor, thereby programmably varying the effective 

L capacitance between said first and second half -capacitors . 

U 146. A modular electronic system as defined in claim 102 wherein 
20 O the shape of one of said half-capacitors differs from the 

R \ . \ 

shape of the other half -capacitor . \ 

147. A modular electronic system as defined in^claim 146 wherein 

said shape of said one of safd half -capacitors is designed to 
accommodate anticipated misalignment. \ 

A modular electronic system as\ defined in claim T02 further 
comprising a means for affixing said first module to said 



25 148 
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second module. 



\ 



149. A modular electronic system as defined in claim 148 wherein 
said means for affixing said first module to said seconds 
module allows said first module tip be detached from said A 
second module without use of heat 1 , 
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150. A modular electronic system as defined in claim 149 wherein 
said means for affixing said first module to said second 
module also allois said first module to be attached to said 
second module without use of heat. 

151. A moduslar electronic system as defined in claim 148 wherein 
said means for affixing said first module to said second 
module aMows said\first module to be detached from said 
second module without use of solvents. 

152. A modular e^ectronic^ system as defined in claim 151 wherein 
said means fok affixing said first module to said second 
module also a 1 rows said first module -to be attached to said 
second module wi\-hout\use of solvents. 

S \ \ 

J3 153. A modular electronic system as defined m claim 148 wherein 
J said means for affixing said first module to said second 

15 yH module allows said first module to be detached from said 

£ second module wittybuj^ damaging said first module or said 

eB second module. \^/ ^ \ 

L 154. A modular electronic systemNas defined in claim 153 wherein 
nJ said means for affixing said\irst module to said second 

20 h module also allows said first ntadule to be attached to said 

J second module without damaging said first module or said 

^ second module. \ 

155. A modular electronic system as defined in claim 148 wherein 
said means for affixing saiW first moduSle to said second 

25 module allows said first module to be attached to, and 

detached from, said second module reversibly. 

\ \ 

156. A modular electronic system as defined in claim 103 further 
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comprising: \ 

a third module, including a plurality of electronic 
devices and a third half-capacktor , said third module^ being 
positioned such that said third half -capacitor is coupled to 
a fourth half-capacitor on said second module, thereby 

\ 
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providing a second obpacitive signal path between said second 
\ and third modules. 

157. A modular electronic Wstem as defined in claim 156 . further 
comprising a means for powering said third module. 

158 A modular electronic system as defined in claim 157 wherein 

said means for powering, said first module and said means for 

\ t 
powering said third module both comprise conductive 

connections to said secqnd module. 

159. A modular Electronic system as defined in claim 156 wherein 

\ \ .... 

said second module further includes a transmission line 

connecting betWen said sfecond and fourth half -capacitors . 

160. A modular electronic system as defined in claim 159 wherein 
pulsed signals are\coupled\ between said first and third 
modules via said transmission line. 

y \ 

161. A modular electronic ..awstem\as defined in claim 160 wherein 
said first and third/modiiles are digital and employ different 
logic levels. 

162. A modular electronic system a's defined in claim 102 wherein 
said first and second modules Both include a plurality of 
digital circuits. \ \ 

163. A modular electronic system as^ defined in claim 162 wherein 
said first module further includes aSiigital transmitter 
coupled to said first half -capacitor arid said second module 
further includes a digital receiver coupled to said second 
half -capacitor, thereby providing a digital\signal path from 
said first to said second module. 

A 

164. A modular electronic system as defined in claim\l63 wherein 

I ^ 
said first module further includes a digital receiver coupled 

\ ^ 
to said first half -capacitor and said second module farther 

includes a digital transmitter coupled to said second half- 
capacitor, thereby providing a bi-directional digital signal 

path between said first and second modules. 

\ 

\ 
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165. A modular electronic system as defined in claim 163 wherein 
said digital transmitter includes means for rapidly switching 
^he voltage at saidVfirst half -capacitor between at least two 
distinct voltage levels. 

166. A modular electronic Ws tern as defined in claim 165 wherein 
the switching means includes a digital logic gate. 

167. A modular\electronic system as defined in claim 165 wherein 
the switching means includes a CMOS inverter. 



168. A modular electronic system as defined in claim 165 wherein 

10 said digital transmitted imparts a pulse waveform on said 
second half -capacitor . \ 

5 169. A modular electronic systfem as defined in claim 168 further 

Jj: comprising: \ 

% a third half-capacitOE located on said first module and 

15 M= coupled to said digital transmitter; 

5 a fourth half -papacitor\ located on said second module 

f. and coupled to said third ha^f -capacitor; and, 

W wherein said digital transmitter also imparts a 

n substantially simultaneous pulse waveform on said fourth 

2o2 half-capacitor having a polarity opposite to the waveform on 

^ said third half -capacitor . \ \ 

\ \ 

170. A modular electronic system as defined in claim 163 wherein 
said digital transmitter imparts ei level waveform on said 

I \ 

second half -capacitor. 



25 171. A modular electronic system as defined in claim^l70 further 

comprising: \ \^ 

a third half -capacitor located bn said first -module and 
coupled to said digital transmitter; \ V 

a fourth half-capacitor located on said second module 
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and coupled to said third half-capacittor; and, 
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wherein saidi digital also transmitter imparts a 
substantially simultaneous level waveform on said fourth 
half-capacitor having a polarity opposite to the waveform on 
said third half-capVcitor . 

5 172. ANmodular electronic\ system as defined in claim 169 wherein 

sadXj digital receiver^ receives pulse waveforms from said 
secondhand fourth half -capacitors . 

173 . A modular electronic system as defined in claim 163 wherein 

said receiver is responsive to the voltage difference between 
in said seconcNhalf -capacitor and a second differential input. 

\ \ 

174 A modular electronic system as defined in claim 163 wherein 
n said digital receiver receives pulse waveforms from said 

JJ second half -capacitor and\converts said waveforms into 

*! digital signals. \^ \ 

15^0 175. A modular electronic system as defined in claim 174 wherein 
q. said receiver includes av biasing means and a slicing means. 

^ 176. A modular electronicTsystem \as defined in claim 175 wherein 
H said biasing means includes\ voltage generator substantially 

| y tracking the behavior of others^devices on said second module, 

2ob and a resistive means connect inck said voltage source to said 

second half -capacitor . \ \ 

177. A modular electronic system as defined in claim 176 wherein 
said voltage generator includes ^a feedback connected CMOS 
inverter and wherein said resistive means includes one or 

\ \ 

25 more MOS transistors. ^ \ 

178. A modular electronic system as defined in claim 175 wherein 

y \ . , 

said slicing means includes one ori more inverters chosen with 

specified inverter thresholds. ^ \. 

179. A modular electronic system as defined in claim 175^ wherein 
30 said slicing means comprises two CMOS inverters with 

differing ratios of NMOS and PMOS tiansistor sizes. 
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A modular electronic system as defined in claim 175 where 
said receiver furthter comprises a pulse- to-level converter. 

181. A modular electronic* system as defined in claim 180 wherein 
said pulse-to-level converter includes a digital flip-flop 

5 wherein the setting arid resetting of said flip-flop is at 

leas\ partially controlled by one or more outputs of said 

. A \ 
slicing means. \ 

182. A modulakelectronic system as defined in claim 181 wherein 
the delay \rom said second half -capacitor to said flip-flop 

10 output is substantially identical through both the setting 

and resetting paths of the flip-flop. 
\ \ 

A modular electronic system as defined in claim 175 further 
including signal conditioning means disposed between said 
second half -capacitor and said slicing means. 



183 



15 7* 184. A modular electronic/ system as defined in claim 183 wherein 
q said signal conditdgr^higN^ekns includes a differential 

§ amplifier responsive to a\if f erential signal received from 

^ said second half -capacitor and an additional differential 

HJ input . ^ N. 

20 5 185. A modular electronic system ds defined in claim 184 wherein 
f said signal conditioning means comprises a DMC CMOS amplifier 

~ adapted such that the output vpltageW said amplifier when 

both inputs are at substantially the same voltage is related 
to the switching thresholds of \the inverters in slicing 
25 means. ^ 

186. A modular electronic system as defined in claim 163 wherein 
said digital receiver receives level wavef orms^and converts 
said waveforms into digital signals. \. 

187. A modular electronic system as defined in claim 169 ^herein 
30 said digital receiver receives level waveforms from said 

second and fourth half -capacitors, \ said level waveforms 
representing a differential signal.* 

1 

\ 
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188. A modular electronic system as defined in claim 163 wherein 
said digital receiver is responsive to the difference in 
Voltage between said second half-capacitor and a second 
differential input. \ 
5 189. A modular electronic Wstem as defined in claim 188 wherein 

the digital receiver Includes a biasing means, a signal 
conditioning means and\a slicing means. 
\ \ 

190. A modular electronic system as defined in claim 189 wherein 

\ \ 

said biasing means comprises: 
\ \ 

10 voltage generator mfeans for providing a DC voltage which 

tracks process variations; 

\ \ 

O first resistive\means connected between said voltage 

j| generator means and' said second half -capacitor; and 

U second resistive means connected between said voltage 

15M, generator means ( andNs^.id sicpnd differential input. 

5 191. A modular electronic system \as\de fined in claim 189 wherein 

3 said signal conditioning means includes a differential 

Jp amplifier which receives inputs from said second half- 

! - » A . 

H= capacitor and said second differentia*], input. 

2o3 192. A modular electronic system as defined in claim 189 wherein 

said slicing means comprises one or more inverters chosen 
with specified inverter thresholds. \ 

193 . A modular electronic system as 'defined in claim 189 further - 
including a pulse- to- level converter which receives input 

25 from said slicing means. ^ \ 

194. A modular electronic system as defined in claim 193 wherein 
said pulse-to-level converter comprises a digital flip-flop 
wherein the setting and resettinglof said flip-flop is at -\ 
least partially controlled by one \px more outputs of said 

30 slicing means. \ 

195. A modular electronic system as defined in claim 194 wherein 
the delays from said second half -capacitor to the flip-flop 

\ 
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output are substantially identical through both the setting 
and resetting paths of the flip-flop. 

196 A A modular electron^ system as defined in claim 102 further 
comprising: 

a third half -capacitor on said first module; and, 

sa fourth half -capacitor on said second module, said 
third and fourth half -Capacitors being coupled to provide a 
second capacitive signal path between said first and second 
modules . \ 

197. A modular electronic system as defined in claim 196 wherein a 
signal is coupled between two points on said first module via 
said capacitive ^signal patl\, a transmission line in said 
second module, and N said secqnd capacitive signal path. 

198. A modular electronic Yystfem as defined in claim 196, further 
comprising a pluralit/v^f^additional half-capacitors coupled 

_ between said first and second Wodules, said additional half- 

m capacitors providing additional, paths for coupling signals m 

U the manner specified in clainNl)97 . 
hi \ 

if 199. A modular electronic system as defined in claim 196 wherein a 
[7 \\ 

20 O signal is coupled between two pointy on said second module 

^ via said capacitive signal path, said first module, and said 

second capacitive signal path. 

200. A modular electronic system as defined iriVclaim 199, further 

\ \ 

comprising a plurality of additional half -capacitors coupled 

\ \ 

25 between said first and second modules, said additional half- 

capacitors providing additional paths for coupling signals in 
the manner specified in claim 199. 
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201. A modular electx-onic system comprising: 

\ ' V 
a plurality of modules, two or mqre of said modules\^ 

30 including a plurality of electronic devices and a plurality 

of half -capacitors connected to said electronic devices, 



\ 

said modules being assembled into a substantially non-planar 
system wherein a plurality of signals are coupled to and/or 
f^.om said two or more modules via said plurality of half- 
capacitors . \ 

5 202. A modular electronic systefo as defined in claim 201 wherein 

said modules are assembled \into a substantially space filling 
structure. \ 

203. A modular ^electronic system cfe defined in claim 201 wherein 

said two orVore modules are substantially planar, certain of 
10 said two or more modules being\positioned in a substantially 

horizontal orientation and other (s) of said two or more 
modules being positioned in a substantially vertical 
^ orientation. \ 



=t 204. A modular electronic ^system comprising: 

m V \ 

15 m a first module including a first half -capacitor ; and 

- \ \ 

□ a second module including a sepond half -capacitor 

^ \ \ 

m coupled to said first half -capacitor*, said second module 



further including: 



\...\ 



U a first sub-module having a^third half-capacitor; and, 

n \ \ 

20 JS a second sub-module having a ^fourth half -capacitor 

yQ coupled to said third half -capacitor*, 

205. A modular electronic system as defined\in claim 204 wherein 
said first module further includes: 

a third sub-module having a fifth ha M^c apac it or ; and, 

25 a fourth sub-module having a sixth half -capacitor 

coupled to said fifth half -capacitor . 



